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(54) Tide: METHODS AND APPARATUS FOR CONNECTING TUBULARS USING A TOP DRIVE 
(57) Abstract 

An apparatus for facilitating the connection of tubulars using 
a top drive (3), the apparams comprising a stator (11) attachable to 
said lop drive (3). and a supporting member (24) for supporting a tool 
(4). wherein means (1) are provided to allow substantially horizontal 
movement of said supporting member (24). 
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METHODS AND APPARATUS FOR CONNECTING TUBULARS USING A TOP 

DRIVE 

This invention relates to methods and apparatus for facilitating the connection of 

5 tubulars using a top drive and is more particularly, but not exclusively for facilitating 
the connection of a section or stand of casing to a string of casing. 

In the construction of wells such as oil or gas wells, it is usually necessary to 
line predrilled holes with a string of tubulars known as casing. Because of the size of 
the casing required, sections or stands of say two sections of casing are connected to 

10 each other as they are lowered into the well from a platform. The first section or stand 
of casing is lowered into the well and is usually restrained from falling into the well by 
a spider located in the platform's floor. Subsequent sections or stands of casing are 
moved from a rack to the well centre above the spider. The threaded pm of the section 
or stand of casing to be connected is located over the threaded box of the casing in the 

15 well to form a string of casing. The connection is made-up by rotation therebetween. 

It is common practice to use a power tong to torque the connection up to a 
predetermined torque in order to perfect the connection. The power tong is located on 
the platform, either on rails, or hung from a denick on a chain. However, it has recently 
been proposed to use a top drive for making such connection either alone or in 

20 combination with a power tong. 

It has been observed that sections or stands of tubulars are often not as uniform 
as desired. In particular, the sections or stands of tubulars are often not straiglit. The 
tpp drive is in perfect alignment with the centre of the spider in the platform of an oil or 
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gas rig. However, a section or stand of tubulars located in the spider would not always 
be in alignment with the top drive. 

According to a first aspect of the present invention there is provided an 
apparatus for facilitating the connection of tubulars using a top drive, the apparatus 
comprising a stator attachable to said top drive, and a supporting member for supporting 
a tool wherein means are provided to allow substantially horizontal movement of said 
supporting member. 

According to a second aspect of the present invention there is provided a method 
for facilitating the connection of tubulars using a top drive, the method comprising the 
steps of attaching a tool to the top drive using a supporting member and adjusting the 
supporting member to cause the tool to be displaced horizontally relative to the top 
drive. 

For a better understanding of the present invention and in order to show how the 
same may be carried into effect reference will now be made, by way of example, to the 
accompanying drawings, in which: 

Figure 1 is a side view in perspective of an apparatus in accordance with an 
embodiment of the invention in use; 

Figure 2 is an enlarged view of parts of Figure 1, with parts inserted in a tubular 
and with parts cut away; 

Figure 3 is an enlarged cross-sectional view in perspective of part of the 
apparatus of Figure 1; 

Figure 4 is an enlarged view of parts of the supports of Figure 1 in a displaced 
position; 
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Figure 5 is an enlarged view of parts of the apparatus of Figure 1 in a second 

displaced position; 

Figure 6 shows the apparatus of Figure 1 in a further stage of operation; and 
Figure 7 shows a second embodiment of the present invention. 
5 Referring to Figure 1 there is shown an apparatus which is generally identified 

by reference numeral 1 . 

The apparatus 1 depends from a rotor 2* of a top drive 3. A tool 4 for gripping a 
tubular depends from the lower end of the apparatus 1. A rigid guide member 5 is 
provided to guide the rotor 2 of the apparatus 1. The rigid guide member 5 is fast with a 
10 stator 5- of the top drive 3. The rotor 2' of the top drive 3 is coupled by a. threaded 
connection to the rotor 2 of the apparatus 1. The rigid guide member 5 may be provided 
with a clamp for clamping the rotor 2 of the apparatus 1 so that the threaded connection 
to the rotor T of the top drive 3 can be made, after which the clamp would be released. 
An elevator 6 is provided on the end of baUs 7, 8 which are hung from the top 
15 drive 3. Piston and cylinders 9, 10 are arranged between the bails 7, 8 and the top drive 
3 for moving the elevator 6 from below the top drive 3 to an out of the way position. 

Referring now to Figure 2, there is shown the apparatus 1 which comprises a 
plate 11 which is fixed to a connecting tubular 12 by a collar 13. The comiecting 
tubular 12 passes through a hole 14 in rigid body 5 and comiects with the rotor 2 (Figure 
20 1). The plate 1 1 has two projections 15 and 16 which have holes 17 for accommodating 
axles 18 which are rotationally disposed therein. The axles 18 are integral with a rigid 
, body 19. A slider 20 is arranged on runners 21 on either side of the rigid body 19. 
f Arms 22 are connected at one end to the slider 20 via spherical bearings 23. 
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The other end of arms 22 are connected to a supporting member 24 via spherical 
bearings 25. 

The arms 22 and are provided with lugs 26 to which one end of a piston and 
cylinder 28 and 29 is attached and are movable thereabout. The other end of each 
piston and cylinder 28 and 29 is attached to lugs 30 and 31 and is movable thereabout. 
The lugs 30 and 31 are fixed to plate 11. 

A mud pipe 32 is provided between the plate 1 1 and the supporting member 24 
for carrying mud to the inside of a tubular therebelow. The mud pipe 32 is located in 
cylindrical sections 33 and 34 which are attached to the plate 1 1 and the supporting 
member 24. The mud pipe 32 is provided with a lobe 35 formed on the outer surface 
thereof and is located in a corresponding recess 36 in a cylindrical section 33 (Figure 3). 
A lobe 37 is slidably arranged on the lower end of the mud pipe 32 with an o-ring seal 
38 arranged therebetween to inhibit fluid ifrom leaking therebetween. The lobe 37 is 
located in a corresponding recess 39 in cylindrical section 34, This arrangement allows 
a ball and socket type movement between the plate 1 1 and the supporting member 24 
and relative longitudinal movement therebetween. 

Referring back to Figure 2, a tool 4 for gripping a tubular is fixed and depends 
from the supporting member 24 of the apparatus 1 . Such a tool may be arranged to be 
inserted into the upper end of the tubular, with gripping elements of the tool being 
radially displaceable for engagement with the inner wall of the tubular so as to secure 
the tubular to the tool. 

In use, a tubular 40 to be connected to a tubular string held in a spider (not 
shown), is located over the tool 4. The tool 4 grips the tubular 40. The apparatus 1 and 
the tubular 40 are lowered by moving the top drive so that the tubular 40 is in close 
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proximity with the tubular string held in the spider. However, due to, amongst other 
things, manufacturing tolerances in the tubular 40, the tubular often does not align 
perfectly with the tubular held in the spider. The apparatus 1 allows minor vertical and 
horizontal movements to be made. The piston and cylinders 28 and 29 allow vertical 
5 movement, and may be controlled remotely. The piston and cylinders 28 and 29 may be 
of the pneumatic compensating type, i.e. their internal pressure may be adjusted to 
compensate for the weight of the tubular 40 so that movement of the tubular may be 
conducted with minimal force. Pneumatic compensating piston and cylinders also 
reduce the risk of damage to the threads of the tubulars. This can conveniently be 
10 achieved by introducing pneumatic fluid into the piston and cylinders 28 and 29 and 
adjusting the pressure therein. The piston and cylinders 28 and 29 may be hydraulic or 
may be hydraulic and provided with pneumatic bellows. 

Tubular manipulating equipment such as stabbing guides may be used to direct 
the pin (not shown) of the tubular 40 into the box of the tubular string held in the spider. 
15 The apparatus 1 allows horizontal movement of the tubular 40 relative to the top drive 
3. Once the tubular 40 is in line with the tubular string, the top of the tubular 40 may be 
brought in line with the top drive which may be carried out with pipe handling 
equipment. The top drive 3 is now in direct alignment with the tubular string held in the 
spider, and can now rotate the apparatus 1 and hence the tool 4 and the tubular 40 to 
20 perfect a cormection between the tubular 39 and the tubular string. 

Figure 4 shows the supporting member 24, the tool 4 and the tubular 40 laterally 
in a direction out of alignment with the top drive 3. The mud pipe 32 has moved in 
recesses 36 and 39 and longitudinally in relation to o-ring seals 38. The piston and 
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cylinders 28 and 29 have moved about lugs 26, 27, 30 and 31. Aims 22 and 22* have 
moved about spherical bearings 23, 23\ 25 and 25*. 

Figure 5 shows the supporting member 24, the tool 4 and the tubular member 40 
laterally in an direction. The mud pipe 32 has moved in recesses 36 and 39 and 
5 longitudinally in relation to o-ring seals 38. The piston and cylinders 28 and 29 have 
moved about lugs 26, 27, 30 and 31. Rigid member 19 has moved about axles 18 and 
1 8' and spherical bearings 23. 

Figure 6 shows the elevator 6 swung in line with the top drive 3 by rotation of 
the piston and cylinders 9 and 10 acting on bails 7 and 8. The elevator 3 is located 
10 below a box 41 of tubular 40. The tubular 40 may be released from engagement with 
the tool 4. The elevator 6 may now be raised to take the weight of the tubular 40 and 
tubular string. The tubular string may now be lowered into the well. 

Figure 7 is a second embodiment of the present invention and is generally 
similar to that of Figures 1 to 6 further incorporating adjusting piston and cylinders 42 
15 and 43 so that actuation of the piston and cylinders 42 and 43 can move the supporting 
member 24, the tool 4 and the tubular 40 depending therebelow in a horizontal plane in 
an X and y axis. 

The piston and cylinder 42 is arranged between the plate 11 and the rigid 
member 19 on lugs 44 and 45. Actuation of the piston and cylinder 42 moves the 
20 supporting member 24, the tool 4 and the tubular 40 along a generally x-axis about 
axles 18 and 18*. 

The piston and cylinder 43 is arranged between an extension of ann 22 and 
slider 20 on lugs 46 and 47. Actuation of the piston and cylinder 43 moves the 
supporting member 24, the tool 4 and the tubular 40 along a generally y-axis about 
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spherical bearings 23, and 25 and the corresponding spherical bearings arranged in arm 
22\ 

The piston and cylinders 42 and 43 may be hydraulically of pneumatically 
operable and may be controlled via a remote control unit (not shown). 

In use, a tubular 40 may be gripped by the tool 4 in the way described above and 
lowered into close proximity with the tubular siring held in a spider. The adjusting 
piston and cylinders 42 and 43 may then be actuated to obtain aligiunent of the pin of 
the tubular 40 with the box of the tubular string held in the spider. The tubular 40 may 
then be rotated to obtain a partial connection or be held in alignment with an additional 
tool. The piston and cylinders 42 and 43 may then be retumed to their original positions 
to obtain alignment with the top drive 3. The top drive 3 may then be used to torque the 
connection up to a predetermined torque to complete the connection. 

It is envisaged that various modifications may be made to the above described 
embodiments, such as using a hydraulic motor in place of the supporting member 24. 
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CLAIMS 

1. An apparatus for facilitating the connection of tubulars using a top drive, the 
apparatus comprising a stator (1 1) attachable to said top drive, and a supporting member 
(24) for supporting a tool (4) wherein means (1) are provided to allow substantially 
horizontal movement of said supporting member (24). 

2. An apparatus as claimed in Claim 1 or 2, wherein said means (1) also allows 
substantially vertical movement of said supporting member (24). 

3. An apparatus as claimed in Claim 1 or 2, wherein said means (1) comprises a 
rigid member (19) arranged between said stator (11) and said supporting member (24) 
and arranged on at least one axle (18, 18'). 

4. An apparatus as claimed in Claim 3, wherein said means (1) comprises at least 
one arm (22, 22*) arranged between said rigid member (19) and said support member 
(24) and connected thereto by spherical bearings (25, 25*). 

5. An apparatus as claimed in any of Claims 2 to 4, wherein said means (1) 
comprises pistons and cylinders (28, 29) arranged between said stator (11) and said 
supporting member (24) to allow vertical movement of said supporting member (24). 

6. An apparatus as claimed in any of Claims 2 to 5, further comprising a slider (20) 
to facilitate vertical movement of said supporting member (24). 
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7. An apparatus as claimed in any preceding claim, wherein a mud pipe (32) is 
arranged between said stator (11) and said supporting member (24). 

5 8. An apparatus as claimed in Claim 7, wherein said mud pipe (32) is movable in 
relation to said stator (11) and said supporting member (24) about ball joints (35, 36, 37. 
39). 

9. An apparatus as claimed in any preceding claim, wherein said supporting 
10 member (24) is a hydraulic motor. 

10. An apparatus as claimed in any preceding claim including said tool (4). 

11. An apparatus as claimed in Claim 10, wherein said supporting member (24) is 
15 integral with said tool (4). 

12. An apparatus as claimed in Claim 10 or 11, wherein said tool (4) is for gripping 
a tubular (40). 

20 13. An apparatus as claimed in any preceding claim including a top drive (3). 

14. A method for facilitating the connection of tubulars using a top drive, the 
method comprising the steps of attaching a tool to the top drive using a supporting 
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member and adjusting the supporting member to cause the tool to be displaced 
horizontally relative to the top drive. 



SUBSTITUTE SHEET (RULE 26) 



5/7 




F/G.5 



I 




wo 00/11311 



6/7 



PCT/GB99/02710 



FIG. 6 




INTERNATIONAL SEARCH REPORT 



International Application No 

P«..)gB 99/02710 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 E21B19/16 



According lo International Patent Classifjcation (IPC) or lo both national daisilicatlon and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system toUowed by classification symbols) 

IPC 7 E21B 



Documentation searched other than minimum documentation to the extent ihat such documents are included in the lietds searched 



Electronic data base consulted during ihe iniernalional search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSiDEBEO TO BE RELEVANT 



Categoiy ^ Citation of document, with indication, where appropnale. of the relevant passages 



Relevant to claim No. 



us 4 878 546 A (SHAW DANIAL G ET AL) 
7 November 1989 (1989-11-07) 
abstract 
figures 1-4 

WO 98 32948 A (PIETRAS BERND GEORG ; LUCAS 
BRIAN RONALD (GB); WEATHERFORD LAMB (US) 
30 July 1998 (1998-07-30) 
abstract 



1,14 



1.14 



□ 



Further documents are Ksted in the oonlinuation of box C. 



10 



Patent family memt>ers are listed m amex. 



* Special calegones of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 
earlier document but published on or after the intemaiional 
filing dale 

X' document which may throw doubts on priortty claim(s)or 
wNch is cited to establish (he piAiication date of another 
citation or other special reason (as specified) 

■O" document relerring to an oral disclosure, use. eihibttlon or 
other means 

'V document published prior lo the intemaiional filing dale but 
later than Ihe priority date claimed 



T* later document published after Ihe intematbrul lilir>g date 
or prioiitv date and not in conflict with the application but 
ciled to understand the pnnciple or tfieory ivxtertying the 
invention 

"X" document of particular relevance; the claimed Invention 
cannot be considered novel or carvxX be considered lo 
involve an inventive step when the document is taken alone 

"Y' document of partictJar relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is corrbined with one or more other such docu- 
ments, such combination beir^ obvious to a person skilled 
in the ait. 

'Si' document member of the same patent family 



Date ol the actual completion of Ihe international search 



19. November 1999 



Date of matting of Ihe international search report 



26/11/1999 



Name and mailing address of the ISA 

European Palent Otiice. P.B. 5618 Paientlaan 2 
NL - 2280 HV Rqswifk 
Tel. (^31 -70) 340-2040. Tx. 31 651 epo ni. 
Fax: (+31-70) 340-3016 



Authorized officer 



Schouten, A 



Fonn PCT/lSA/710 (stcond shMl) (Aiy 1992) 



imfoi 



NATIONAL SEARCH REPORT 

Ihfonnalion on patent tamily memlien 



Patent document 
cited in search report 



US 4878546 
WO 9832948 



A 
A 



Publication 
date 



07-11-1989 
30-07-1998 



Pternational Application No 

Pv../GB 99/02710 



Patent family 
member(s) 



NONE 



AU 
NO 



5872898 A 
993498 A 



Publication 
date 



18-08-^1998 
30-08-1999 



Form PCT/ISA^IO (paiffrM famiy annex) (July 1992) 



